Effect of thyroidectomy on oxidative phosphorylation mechanisms in rat liver mitochondria.
(1) In the presence of succinate, 2,4-dinitrophenol raised the oxygen consumption rate of state 3 liver mitochondria, whatever the thyroid state. The rise was clearly greater in thyroidectomized than in normal rats, but the uncoupled state 3 mitochondria of thyroidectomized rats nevertheless consumed oxygen more slowly than normal rat mitochondria. Thyroidectomy therefore weakened respiratory chain activity and phosphorylation reactions. (2) With beta-hydroxybutyrate as substrate, oxygen consumption V of state 3 mitochondria was greatly diminished in thyroidectomized rats, but the KM remained unchanged. In the presence of succinate, state 3 respiration was not affected by thyroidectomy when substrate concentrations were low, but diminished at concentrations above 3 mM. (3) Respiratory chain activity was estimated by determining the succinate cytochrome c reductase activity. After thyroidectomy, catalytic efficiency (V/KM) dropped by 60% in intact mitochondria at high concentrations of the substrate, but only by 30% when concentrations were low. In submitochondrial particles, thyroidectomy reduced V without changing KM. These results suggest that in thyroidectomized rats, succinate penetration is faster when substrate concentrations are low. (4) Mg2+ -stimulated ATPase activity dropped by 20% in thyroidectomized rats. In the presence of increasing concentrations of oligomycin, inhibition of ATPase activity was greater in normal than in thyroidectomized rat mitochondria. Thyroidectomy reduced by over 30% the ATPase activity actually involved in oxidative phosphorylation.